and secondly, how such an animal as sphenodon maintains its reputation as la "generalized reptile." As examples of this, one can cite (a) the vertical pupil (as in crocodiles and geckos); (b) the vascular pattern of the iris (intermediate between crocodiles and lizards); and (c) the absence of a pecten, the presence of capillaries on the optic disc only (resembling the fundi of some primitive marsupials), and the specialization of the po3terior pole (a character found even in some invertebrate eyes).
Sir JOHN PARSONS said that in her excellent communication Miss Mann had omitted to mention the most striking feature of sphenodon, namely, the fact that it possessed a pineal eye: it had a definite persistent eye corresponding with the position of the pineal gland. Professor Dendy and Professor Baldwin Spencer had described this eye many years ago.
What Miss Mann said about the macula was very interesting; he (the speaker) had searched the literature to find out more about the macula. When reading about the comparative anatomy of the retina in the books available, one found vague remarks about the " area centralis," etc., which were difficult to correlate. He agreed that further research into the structure of the retina, from that standpoint, was badly needed. The difficulty was chiefly that of histological examination of rods and cones.
He had now reached a stage of great diffidence in describing the neuro-epithelium of any lower animal as a " rod" or a "cone"; he considered it was better to eliminate those terms. In human anatomy rods and cones had a definite meaning, though, even there the most typical cone was of rod-like structure. But it was so mixed up with the duplicity theory that it was better to keep free of the terms " rods " and " cones."
Another point of great interest was the development of a more highly differentiated retina than was ordinarily described-the area centralis-more like true macula. That this should be found in so lowly a species as sphenodon was very important.
With regard to macule in birds and Sauropsidie and in primates, these were developed along different lines, and in different environments, and this fact had to be borne in mind when allocating them as " earlier " or " later " in the phylogenetic scale. In sphenodon there was probably a very primitive condition, which had later diverged into various types, with the result that there was a macula in the bird which was like the macula of the primate or the human being morphologically, but not to be regarded as the same thing. The two things developed and diverged, and specialized in their own particular way.
That was only part of what he felt strongly as to the correlation of human sensations and the psychology of perception, etc., with results which were derived from observations on lower animals of different species. It was doubtful whether one could take these things in one species and transfer them to another. The question of the macula now raised was an example of the necessity for care in that respect.
Sarcoma of the Choroid: Further Report on Case Previously Shown.-
The patient (Mrs. B. P.), aged 50, was shown at the meeting of November 13, 1931. A history was given of micropsia and slight disturbance of the central colour vision, noticed by the patient two years before. There was some evidence of the development of hypermetropic astigmatism in place of myopia and myopic astigmatism in the left eye. The left fundus oculi showed an oval swelling in the macular area projecting into the vitreous (see fig. 1 ). Macroscopically a pale ovoid mass projected forwards in the macular area causing a somewhat gradual detachment of the retina all round. Slight pigmentation was seen on its lower surface. The mass was 6 mm. in its horizontal diameter and 5 mm. vertically. The features which enabled a diagnosis of malignant growth to be made were (1) the apparent solidity and fixity of the mass as seen with the ophthalmoscope; (2) the presence of some pigment on the inferior part of its visible surface; (3) the nimerous vessels all over its surface deep to the retinal vessels; and (4) the numerous delicate retinal folds at various places at and beyond its margin, indicating traction on the retina and precluding a diagnosis of retinal cyst. The age of the patient lent further support to the conclusion that a malignant growth was present. Microphotograph of horizontal section (x 7.5 diam.) of the growth (in the macular area) and the posterior part of the eyeball. The optic nerve is near the right-hand of the section. A typical mushroomshaped growth is seen arising from the choroid; " a " identifies the portion shown in fig. 3 . Microscopic examination.-The central portion was embedded in celloidin. Sections were stained with heematoxylin and eosin. The growth is seen to be of mushroom shape (see fig. 2 ). Its greatest thickness-antero-posterior-measured in the stained section through the centre of the growth is 4* 5 millimetres. Under examination with Zeiss A objective with No. 4 E.P., it is seen to be a very cellular growth. with numerous thin-walled capillaries, especially vascular in the mushroom head. Bruch's membrane is ruptured and curled forwards at its edge. No connective tissue stroma is seen within the growth. Only a few slightly pigmented cells are discovered on careful examination.
Under Zeiss D objective and No. 4 E.P. (fig. 3) , the growth is seen to be composed of oval cells with oval or circular nuclei each containing a small darkly-stained nucleolus. The numerous capillaries possess walls formed of a layer of endothelial cells. The growth has the appearance of a spindle-celled sarcoma of the choroid.
Conclusions.-The history of slight disturbance of colour vision in the left eye suggests strongly that the commencement of malignancy dates from two years before the time of enucleation. It may be presumed that a pre-existing naevus of the choroid started about that time to extend from the outer layers into the capillary layer and so to interfere to a slight extent with the nutrition of the rod and cone layer of the retina. A definite diagnosis of malignancy was justifiable on the following grounds: (1) the solid and fixed appearance of the growth; (2) the pigmentation, slight but quite distinguishable, on the lower part of the visible surface; (3) the presence of numerous vessels on its surface beneath the retinal vessels; (4) the delicate retinal folds arranged in a more or less radiating manner from the margin of the growth for a considerable part of its circumference. It had been suggested that the mass should be punctured with a needle passed through the sclerotic laterally and through the vitreous to enter it on its visible surface while under ophthalmoscopic examination. The result of this procedure-in any case difficult to carry out-is open to a false interpretation. The writer reported in the Transactions of the Ophthalmological Society in 1920' a case of cyst of the retina in a man aged 27, in which a diagnosis of choroid sarcoma had been made. In the latter case the mass was considerably towards the periphery of the fundus and transillumination gave a dark shadow. The explanation of this positive result was that the cyst contained blood, as was discovered on histological examination. In such a case of a blood-containing cyst, the introduction of a needle would quickly flood the vitreous with blood and suggest that a vascular neoplasm had been penetrated. The coincidence of a retinal cyst with a blood-content must, however, be so extremely rare that the procedure of puncturing the mass is worthy of adoption in a really doubtful case. The retinal folds presumably indicate rapidity of growth of the neoplasm. The main bulk of a retinal cyst lies external to the general level or plane of the detached retina immediately adjacent to it. That is to say, the cyst bulges more externally than towards the vitreous. The least rare cyst occurring in the internuclear layer is here considered. A cyst therefore might be expected to exert as great a strain on the surrounding retina as a choroid neoplasm pushing the retina in front of it. Such a cyst, however, is probably of very slow development, and less likely therefore to produce rucking or foldiDg of the retina. In view of the rarity of rucking of the retina in cases of choroid neoplasms, it is probable that the sarcoma in the case described had in the last few months grown with unusual rapidity. The prognosis is therefore in all probability more serious.
(Acknowledgments are due to Mr. Stallard, Curator of the Royal London Ophthalmic Hospital, for having the sections prepared.)
Discussion.-Mr. A. HUGH THOMPSON said he was not present when this patient was shown in November, but he saw her on March 25, when she was under the care of Mr. Holthouse. At that time there was no suspicion of a new growth; the fundus appeared to be normal. The vision had been deteriorating for a year. The pupils were equal and reacted, and the discs were normal. The vision of the right eye was normal, with low myopic correction, the left eye had AX with correction of + 20 D., but there was a distinct paracentral scotoma down and in from the fixation point about 30. The condition was then thought to be some form of retro-ocular neuritis, and subsequently the patient was admitted to hospital.
Sir JOHN PARSONS said that Mr. Neame had not laid sufficient stress on the presence of an entirely different system of vessels beneath the retinal vessels. He had himself regarded that as the only clinical absolutely pathognomonic sign of new growth. He did not think the question of a cyst arose if there was a different set of vessels clearly visible, as in this case, and obviously unconnected with the retinal system. He asked whether there was a simp]e detachment in the lower part of the fundus at any stage in the case. He, the speaker, had pointed out that however small the sarcoma might be, there was frequently a simple detachment in the lower part of the fundus; that the growth seemed to act as an irritant of the choroid, as that fluid gravitated to the lower part of the globe, and a simple detachment occurred there. In his " Pathology " there was an account of a case of a small sarcoma exactly in the macular region. The case was under the care of Mr. Marcus Gunn. There was a slight swelling and a small growth. The field of vision showed no loss over the spot where it was expected, but there was a definite gap in the field corresponding to the detachment which was then discovered in the lower part of the fundus.
